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Abstract
We discuss a generalization of N = 6 three-algebras to N = 5 three-algebras
in connection to anti-Lie triple systems and basic Lie superalgebras of type II. We
then show that the structure constants defined in anti-Lie triple systems agree
with those of N = 5 superconformal theories in three dimensions.
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1 Introduction and summary
Since the pioneering work by Bagger and Lambert [1], and Gustavsson [2] (BLG),
where three-algebras were used to construct the N = 8 superconformal theory in
three dimensions, such structures have played an important roˆle toward a better un-
derstanding of M-theory. This N = 8 theory allows only an SO(4) gauge symmetry.
More general gauge groups, SU(n) × SU(n) and U(n) × U(n), were soon considered
by Aharony, Bergman, Jafferis and Maldacena (ABJM) [3] in theories with N = 6
supersymmetries. The corresponding three-algebra construction was found in [4].
In [5] Hosomichi, Lee, Lee, Lee and Park constructed a superconformal three-
dimensional theory with N = 5 supersymmetry and Sp(2n) × O(m) gauge symme-
try. (Similar theories were constructed in [6].) It was described by embedding the
corresponding Lie algebra into the Lie superalgebra B(m, n) = osp(2m + 1|2n) or
D(m, n) = osp(2m|2n). When the same construction is applied to the Lie superal-
gebras A(m, n) = sl(m + 1|n + 1) and C(n + 1) = osp(2|2n), the supersymmetry
enhances from N = 5 to N = 6 [5]. In the case of A(m, n) this is the ABJM theory.
Additional N = 5 theories, based on the exceptional Lie superalgebras, F (4), G(3)
and D(2, 1;α), were found in [7] by use of the embedding tensor approach.
The connection between Lie superalgebras and superconformal theories was first
noticed in [8]. The odd part determines the representations for matter fields and the
even part corresponds to the gauge group. It turned out that two important types of
Lie superalgebras, called basic Lie superalgebras of type I and type II, are relevant
for theories with N = 6 and N = 5 supersymmetry, respectively. Indeed, among
the Lie superalgebras mentioned above, A(m, n) and C(n + 1) are the basic ones of
type I, whereas B(m, n), D(m, n), F (4), G(3) and D(2, 1; α), are those of type II.
The connection between Lie superalgebras and superconformal theories has also been
discussed in [9].
It was shown in [10] that basic Lie superalgebras of type I are in one-to-one cor-
respondence with simple N = 6 three-algebras. These two algebraic structures were
related by generalized Jordan triple systems, which were also considered in [11]. In
an alternative approach [12] it was shown in [13] that basic Lie superalgebras are in
one-to-one correspondence with simple quaternionic anti-Lie triple systems. The most
general N = 5 theory was constructed from such a triple system in [14] (in N = 1
superfield language), and from a ‘symplectic three-algebra’ in [15]. Studying N = 5
theories based on an arbitrary triple system, Bagger and Bruhn determined in [16] the
conditions that this triple system must satisfy. The resulting conditions are the same
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as those defining a ‘symplectic three-algebra’ in [15]. Furthermore, this is indeed an
anti-Lie triple system.
In this note, we generalize the N = 6 three-algebras defined in [10] to N = 5 three-
algebras. We show that theN = 5 theories can be formulated in terms of anti-Lie triple
systems which are obtained from basic Lie superalgebras and thus related to N = 5
three-algebras. We explain how the N = 5 three-algebras in turn lead to N = 6, 8
three-algebras by imposing further conditions in the definition. After reviewing the
construction in [16] of N = 5 theories, we study the possible representations of the
structure constants in section 5 and show that the representations agree with [7].
2 Graded Lie superalgebras
In this section we review some facts from the theory of Lie superalgebras. For details,
we refer to [17, 18]. Any Lie superalgebra G can be written as a direct sum of two
subspaces G(0) and G(1) (the even and odd part) such that
[[G(p),G(q)]] ⊆ G(p+q), (2.1)
where the subscripts are counted mod 2. A Lie superalgebra G may also be written as
a sum of subspaces Gk for any integer k, such that Gk ⊂ G(0) if k is even and Gk ⊂ G(1)
if k is odd. Then G is said to have a consistent Z-grading. When we henceforth talk
about a 3-graded or 5-graded Lie superalgebra we refer to a consistent Z-grading such
that Gk = 0 for |k| ≥ 2 or |k| ≥ 3, respectively.
It follows from (2.1) that G(0) is a subalgebra (which is an ordinary Lie algebra)
and that G(1) is a representation of G(0). The Lie superalgebra G is said to be classical
if this representation is completely reducible. Then there are two cases, which divide
the classical Lie superalgebras into two types: type I and type II. The representation
of G(0) on G(1) is either a direct sum of two irreducible representations (type I), or
irreducible (type II). A classical Lie superalgebra G is said to be basic if it admits a
non-degenerate bilinear form κ that is invariant, which means
κ([[x, y]], z) = κ(x, [[y, z]]) (2.2)
for all x, y, z ∈ G. This bilinear form will furthermore satisfy
κ(x, y) = 12
(
(−1)p + (−1)q
)
κ(y, x), (2.3)
for all x ∈ G(p) and y ∈ G(q). Thus it satisfies the requirements for an inner product [18].
We will occasionally write κ(x, y) = 〈x|y〉.
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Any basic Lie superalgebra admits a 3-grading if it is of type I, and a 5-grading
if it is of type II. The inner product is such that κ(x, y), where x ∈ Gi and y ∈ Gj,
is nonzero only if i + j = 0. There is also an antilinear map τ : Gk → G−k such that
τ2(x) = (−1)px for any x ∈ G(p), and
[[τ(x), τ(y)]] = τ([[x, y]]) (2.4)
for any x, y ∈ G. We call such a map τ a graded superconjugation. The antilinearity
of τ means that τ(αx) = α∗τ(x) if α∗ is the conjugate of a complex number α.
Let G be a basic Lie superalgebra with inner product κ and graded superconjuga-
tion τ . Let Mm be a basis for G(0) and Q
a a basis for G(1). Then we write
kmn = knm = κ(Mm, Mn), ωab = −ωba = κ(Qa, Qb). (2.5)
Let kmn and ωab be the inverses of k
mn and ωab,
kmpkpn = δ
m
n ω
acωcb = −δ
a
b. (2.6)
We use these tensors to raise and lower indices (with the convention Xa = ωabXb and
Xa = −ωabX
b). Now there are structure constants (tm)
ab and fmnp such that
[Mm, Mn] = fmnpM
p, [Mm, Qa] = (tm)abQ
b, {Qa, Qb} = (tm)
abMm. (2.7)
We will use these structure constants in the next section to construct the structure
constants of an anti-Lie triple system.
3 Three-algebras and triple systems
With a triple system we here simply mean a complex vector space V with a triple
product f : V ×V ×V → V that is linear or antilinear in each argument. By imposing
further conditions, one obtains different kinds of triple systems, some of which are
called ‘three-algebras’.
The original notion of a three-algebra [1] was generalized in [4]. In [10] these triple
systems were called N = 8 three-algebras and N = 6 three-algebras, respectively. We
will follow the terminology in this note, but also generalize the notion further to triple
systems that we call N = 5 three-algebras.
3.1 Three-algebras
An N = 5 three-algebra is a triple system V with a triple product f : V ×V ×V → V
and an ‘inner product’ h : V × V → C, such that
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(i) the triple product (xyz) ≡ f(x, y, z) is linear in x and z but antilinear in y:
α(xyz) = ((αx)yz) = (x(α∗y)z) = (xy(αz)) (3.1)
for any complex number α (where ∗ is the complex conjugate),
(ii) the triple product satisfies
(uv(xyz)) = ((uvx)yz) − (x(vuy)z) + (xy(uvz)), (3.2)
Kxy(Kuv(z)) = (Kxy(v)uz) + (Kxy(u)vz), (3.3)
where Kxy(z) = (xzy) + (yzx),
(iii) the inner product 〈x, y〉 ≡ h(x, y) is linear in x and antilinear in y,
(iv) the inner product satisfies
〈w, (xyz)〉 = 〈y, (zwx)〉 = 〈(wzy), x〉 = 〈(yxw), z〉, (3.4)
〈x, y〉 = 〈y, x〉∗, (3.5)
(v) the inner product is positive-definite.
By imposing further conditions one obtains N = 6 and N = 8 three-algebras. An
N = 6 three-algebra is an N = 5 three-algebra with Kxy = 0 for any x, y. This
means that the triple product is antisymmetric in the first and third arguments,
(xzy) = −(yzx). (3.6)
Thus (3.3) is trivially satisfied. An N = 8 three-algebra is an N = 6 three-algebra V
with a conjugation C (an antilinear involution) such that the triple product satisfies
(xC(y)z) = −(yC(x)z) and the inner product h is real. This implies that the triple
product is totally antisymmetric and that the inner product is symmetric.
3.2 Anti-Lie triple systems
An anti-Lie triple system is a triple system with a triple product [xyz] that is trilinear
and satisfies
[uv[xyz]] − [xy[uvz]] = [[uvx]yz] + [x[uvy]z], (3.7)
[xyz] = [yxz], (3.8)
[xyz] + [yzx] + [zxy] = 0. (3.9)
5
With the opposite sign in (3.8) we would get a Lie triple system instead.
The anti-Lie triple systems in [15,16], furthermore, have a bilinear form such that
〈w, [xyz]〉 = 〈y, [zwx]〉,
〈x, y〉 = −〈y, x〉. (3.10)
This is also true for the quaternionic anti-Lie triple systems considered in [13], but
these have in addition a ‘quaternionic’ structure, which is a vector space automorphism
J such that J2 = −1 and
[J(x)J(y)J(z)] = J([xyz]). (3.11)
3.3 Connection to Lie superalgebras
For any Lie superalgebra G, the odd subspace G(1) is a triple system under the triple
product
[XY Z] = [{X,Y }, Z], (3.12)
where X,Y,Z ∈ G(1). The general properties that such a triple product satisfies (by
the Jacobi superidentity and the symmetries of the superbracket) are exactly those
that define an anti-Lie triple system (in the same way as an ordinary Lie algebra leads
to a Lie triple system). The structure constants can be obtained from (2.7),
gabcd ≡ κ([{Qa, Qb}, Qc], Qd) = (tm)
ab(tm)cd. (3.13)
Conversely, any anti-Lie triple system gives rise to a Lie superalgebra G [19].
In the case of a basic Lie superalgebra G with a 3- or 5-grading, the graded super-
conjugation τ becomes a quaternionic structure J on the anti-Lie triple system G(1).
We can use τ to decompose each element X ∈ G(1) into a sum X = x + τ(y), where
x, y ∈ G−1. Since G is either 3- or 5-graded, we have
[{x, y}, z] = [{τ(x), τ(y)}, τ(z)] = 0 (3.14)
for any x, y, z ∈ G−1. Then, by use of the Jacobi superidentity, any triple product
(3.12), where X,Y,Z ∈ G(1), decomposes into a sum of triple products
(xyz) = [{x, τ(y)}, z], (3.15)
where x, y, z ∈ G−1. It is straightforward to verify that G−1 now satisfies the definition
above of an N = 5 three-algebra with the triple product (3.15) and the inner product
h(x, y) = κ(x, τ(y)). (3.16)
6
Furthermore, when G is 3-graded, the N = 5 three-algebra reduces to an N = 6 three-
algebra. We have thus shown that an anti-Lie triple system obtained from a basic Lie
superalgebra gives rise to an N = 5 three-algebra.
In this note we show that the anti-Lie triple systems that have been used in N = 5
theories can be obtained from basic Lie superalgebras of type II. Thus they give rise to
N = 5 three-algebras that could be used instead of anti-Lie triple systems. Since the
N = 5 three-algebras, unlike anti-Lie triple systems, are generalizations of the N = 6
three-algebras, they are (in our opinion) more natural to use in the construction of
N = 5 theories. These could then be unified with the N = 6 theories in a way similar
to the approach in [15]. Such a construction was performed in [20] showing explicitly
that N = 5 three-algebras indeed lead to N = 5 theories.
4 Construction of the N = 5 theory based on anti-Lie
triple systems
Here we review the construction on N = 5 theories by Bagger and Bruhn [16]. Keep-
ing global symmetry to be Sp(4) R-symmetry, they found non-trivial supersymmetry
transformations1
δZAd = iξ¯ADΨdD,
δΨdD = ξAD /DZ
Ad +
1
2
gbcadZAa Z
B
b Z
C
c ξDCωAB + g
acbdZAa Z
B
b Z
C
c ξABωDC ,
δAµ
a
d =
3i
2
gbcadω
BE ξ¯ECγµΨBbZ
C
c , (4.1)
where ZAd, ΨdD are the scalars and fermions, respectively, transforming in the bifun-
damental representation of the gauge group, and Aµ
a
d denote the gauge fields. The
capital letters A,B, . . . are for sp(4) R-symmetry indices, and lower case letters a, b, . . .
for gauge group indices. The sp(4) invariant tensor ωAB satisfying ω
ABωBC = −δ
A
C
is used to raise and lower the indices, e.g., XA = ωABXB and XA = −ωABX
B .
In the same way, the gauge indices are raised and lowered by an invariant tensor
JabJbc = −δ
a
c. The structure constants
gabcd = gbacd = gcdab (4.2)
satisfy the cyclicity condition
g(abc)d = 0, (4.3)
1It is not difficult to see that the supersymmetry transformations (4.1) are equivalent to those in [5]
by introducing an embedding tensor 4pi
3
(tm)
ab(tm)cd = fabcd.
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and the fundamental identity
gabhege
fcd + gabfege
hcd + gabcege
dhf + gabdege
chf = 0, (4.4)
which is of the same form as that for N = 6 theories.
The supersymmetry algebras close on a translation and a gauge transformation.
For instance, the supersymmetry transformations on the scalars are given by
[δ1, δ2]Z
A
d =
i
2
ξ¯BC2 γ
µξ1BC DµZ
A
d + δΛZ
A
d , (4.5)
where ξBC are real antisymmetric supersymmetry transformation parameters and the
gauge transformation is given by
δΛZ
A
d = Λ
a
dZ
A
a = −
3i
4
ξ¯DF[2 ξ1]BFZ
B
b Z
C
c ωDCg
bca
dZ
A
a . (4.6)
The representations of gabcd are characterized by so(m) and sp(2n) algebras. Then
the combinations that satisfy (4.3) and (4.4) are
gaibjckdl = (δacδbd − δadδbc)J ijJkl − (J ikJ jl + J jkJ il)δabδcd, (4.7)
gaibjckdl = δacδbdJ ikJ jl + δadδbcJ jkJ il, (4.8)
where a, b, . . . denote the indices for so(m) and i, j, . . . for sp(2n). The first combination
(4.7) leads to sp(2n)⊕ so(m) transformations
δZAdl = −
3i
2
ξ¯DF[2 ξ1]BFωDC
(
ZBbkZ
Cl
b Z
Adk + ZBkb Z
Cd
k Z
Al
b
)
. (4.9)
The second combination (4.8) leads to sp(2mn) transformations
δZAdl = 3iξ¯DF[2 ξ1]BFωDCZ
B
bkZ
CdlZAkb = Λbk
dlZAkb , (4.10)
since Λbk dl = Λdl bk.
We introduce a map [4] g: sp(N)→ sp(N)
g(λ)ad = λbc g
bca
d, (4.11)
it then follows from the fundamental identity that
[g(λ1), g(λ2)] = g(λ3), (4.12)
where λ3 bc = −f(λ1)
e
cλ2 be−f(λ1)
e
bλ2 ce. This means that the gauge transformations
act as a matrix commutator, implying that they indeed form a Lie subalgebra. In what
follows, we examine how these N = 5 theories can be understood from the anti-Lie
triple systems.
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5 Connection to anti-Lie triple systems
We now relate the three-algebra constructions to the anti-Lie triple system that we
discussed in section 3.2. First we introduce the basis of the Lie algebra of the gauge
transformations such that the fields take the form of ZA = ZAa T
a. Then the anti-Lie
triple product is given by
[T a T b T c] = −gabcd T
d, (5.1)
where, by construction, the first two indices are symmetric gabcd = g
bac
d. The structure
constants are given by
gabcd = 〈[T aT bT c]|T d〉. (5.2)
The identity (3.7) implies that the gauge transformation acts as a derivation
δ[ZA ZB ZC ] = [δZA ZB ZC ] + [ZA δZB ZC ] + [ZA ZB δZC ]. (5.3)
It is straightforward to see that (3.7) is equivalent to the fundamental identity (4.4).
5.1 Basic Lie superalgebras of type II
The Lie superalgebras B(m, n) and D(m, n), are the algebras osp(m|2n) for m = 1
and m = 3, 4, . . .. When m = 2 we have instead osp(2|2n) = C(n + 1), which is a
basic Lie algebra of type I, and thus associated with an N = 6 three-algebra, see [10].
As a first example we consider osp(1|2N). Its even subalgebra is sp(2N), spanned
by N(2N + 1) symmetric generators M IJ , and the odd subspace is spanned by 2N
generators QI , where I, J = 1, . . . , 2N . The commutation relations read
{QI , QJ} =M IJ ,
[M IJ , QK ] = ΩJKQI +ΩIKQJ ,
[M IJ , MKL] = ΩJKM IL +ΩIKMJL +ΩJLM IK +ΩILMJK , (5.4)
where ΩIJ is the antisymmetric invariant tensor of sp(2N) satisfying
ΩIJΩJK = −δ
I
K . (5.5)
The inner product is given by 〈QI |QJ〉 = ΩIJ . Using this, we find that the structure
constants of the anti-Lie triple system are
〈[QIQJQK ]|QL〉 = 〈[{QI , QJ}, QK ]|QL〉
= 〈ΩJKQI +ΩIKQJ |QL〉 = ΩJKΩIL +ΩIKΩJL. (5.6)
9
Suppose that N = mn for some integers m, n ≥ 1. We can then decompose each
sp(2N) index into one so(m) index (a, b, . . . = 1, 2, . . . , m) and one sp(2n) index
(i, j, . . . = 1, 2, . . . , 2n), so that
ΩIJ = Ωai bj = δabJ ij , (5.7)
where δab and J ij are the invariant tensors of the corresponding so(m) and sp(2n)
subalgebras. Under this decomposition, the structure constants (5.6) become
〈[QaiQbjQck]|Qdl〉 = Ωbj ckΩai dl +Ωai ckΩbj dl
= δbcδadJ jkJ il + δacδbdJ ikJ jl, (5.8)
which are the structure constants (4.8) leading to the sp(2mn) gauge transformations.
Now we turn to osp(m|2n) for m = 3, 4, . . . and n = 1, 2, . . .. The even subalgebra
is so(m) ⊕ sp(2n), spanned by the antisymmetric generators Mab and the symmetric
generatorsM ij. The odd subspace is spanned by 2mn elements Qai. The commutation
relations read
[Mab,M cd] = δbcMad − δbdMac − δacM bd + δadM bc,
[M ij ,Mkl] = J jkM il + J jlM ik + J ikM jl + J ilM jk,
[Mab, Qci] = δbcQai − δacQbi,
[M ij , Qak] = J jkQai + J ikQaj ,
{Qai, Qbj} = v(J ijMab + δabM ij), (5.9)
where v is a normalization constant. The inner product is given by 〈Qai|Qbj〉 = δabJ ij,
and the structure constants of the anti-Lie triple system are then
〈[QaiQbjQck]|Qdl〉 = 〈[{Qai, Qbj}, Qck]|Qdl〉
= v〈[J ijMab + δabM ij , Qck]|Qdl〉〉
= v
(
J ijJkl(δbcδad − δacδbd) + δabδcd(J jkJ il + J ikJ jl)
)
. (5.10)
For v = −1, this agrees with (4.7), yielding the so(m)⊕ sp(2n) gauge transformations.
5.2 Exceptional Lie superalgebras
The construction of anti-Lie triple systems from Lie superalgebras can be applied to
the exceptional cases F (4), G(3), and D(2, 1;α). We end this note by showing that
the construction reproduces the structure constants discussed in [7] as well as [16].
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5.2.1 F (4)
The even part of the Lie superalgebra F (4) is su(2) ⊕ so(7) spanned by the su(2)
generators Si (i = 1, 2, 3) and the so(7) generators Mab (a, b = 1, . . . , 7). The odd
part is spanned by Qαm where α = +1,−1 and m = 1, . . . , 8. The commutation
relations [18,21] are
[Si, Sj ] = i ǫijkSk, [Si,Mab] = 0,
[Si, Qαm] =
1
2
σiβαQβm, [M
ab, Qαm] =
1
2
(ΓaΓb)nmQαn,
[Mab,M cd] = δbcMad − δbdMac − δacM bd + δadM bc,
{Qαm, Qβn} = v 2C˜mn(C
(2)σj)αβS
j + v
1
3
C
(2)
αβ (C˜ Γ
aΓb)mnM
ab, (5.11)
where v is a normalization constant, σi are the Pauli matrices, C(2) = iσ2, C˜ is the
8× 8 charge conjugation matrix with
(C˜)T = C˜, (Γa)T = −C˜ Γa, (5.12)
and Γa are 8-dimensional gamma matrices satisfying {Γa,Γb} = 2δab. The inner
product is then 〈Qαm|Qβn〉 = ǫαβC˜mn and the structure constants are
gmαnβ pγ qδ = 〈[{Qαm, Qβn}, Qγp]|Qδq 〉
= v
(
C˜mnC˜pq(ǫαγǫβδ − ǫγβǫαδ) +
1
6
ǫαβǫγδ(C˜Γ
aΓb)mn(C˜Γ
aΓb)qp
)
, (5.13)
where we used the completeness relations of the Pauli matrices
(σi)αβ(σ
i)γδ = 2δαδδβγ − δαβδγδ , (5.14)
and the cyclicity condition
ǫαβǫγδ + ǫβγǫαδ + ǫγαǫβδ = 0. (5.15)
One may take C˜mn = δmn and v = −1/2 to obtain
gmαnβ pγ qδ =
1
2
δmnδpq(ǫγαǫβδ + ǫγβǫαδ) +
1
12
ǫαβǫγδ(Γ
aΓb)mn(Γ
aΓb)pq. (5.16)
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5.2.2 G(3)
The even part of the Lie superalgebra G(3) is su(2) ⊕ G2 spanned by the su(2)
generators Si (i = 1, 2, 3) and the G2 generators M
ab (a, b = 1, . . . , 7) obeying
ξabcMab = 0 [18,21], where ξabc is a totally anti-symmetric G2 invariant tensor whose
nonvanishing components are
ξ123 = ξ145 = ξ176 = ξ246 = ξ257 = ξ347 = ξ365 = 1. (5.17)
The odd part is spanned by Qαa (α = +1,−1). The commutations relations are
[Si, Sj] = i ǫijkSk, [Si,Mab] = 0, [Si, Qαa] =
1
2
σiβαQβa,
[Mab,M cd] = 3δbcMad − 3δbdMac − 3δacM bd + 3δadM bc − ξabeξcdfM ef ,
[Mab, Qαc] = 2δacQαb − 2δbcQαa − ηabcdQαd,
{Qαm, Qβn} = 2vδab(C(2)σj)αβSj −
v
2
C(2)αβMmn, (5.18)
where C(2) = iσ2, and ηabcd is a totally antisymmetric tensor whose nonvanishing
components are
η1247 = η1265 = η1364 = η1375 = η2345 = η2376 = η4576 = 1, (5.19)
satisfying
ηabcd = δadδbc − δacδbd + ξabeξcde. (5.20)
The inner product is defined as 〈Qαa|Qβb〉 = ǫαβδab, and the structure constants are
gαa βb γc δd = 〈[{Qαb, Qβb}, Qγd]|Qδd〉
= v
(
δabδcd(ǫαγǫβδ + ǫβγǫαδ)− ǫαβǫγδ(δacδbd − δadδbc −
1
2
ηabcd)
)
. (5.21)
5.2.3 D(2, 1;α)
The even part of the Lie superalgebra D(2, 1;α) is so(4) ⊕ sp(2) spanned by the
antisymmetric generators Mab (a, b = 1, . . . , 4) and the symmetric generators M ij
(i = 1, 2). The odd part is spanned by generators Qai. It has a free parameter
α 6= −1, 0 [18]. The commutation relations are of the same form as (5.9) (with ǫij
instead of J ij) except for
{Qai, Qbj} = v
(
ǫij(Mab +
β
2
εabcdM cd) + δabM ij
)
(5.22)
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where εabcd is the totally antisymmetric invariant tensor of so(4) and β is a free pa-
rameter. Comparing with the construction in [18] we find that the relation between α
and β is
β
2
=
1− α
1 + α
. (5.23)
It follows from the inner product 〈Qai|Qbj〉 = ǫijδab that
gaibjckdl = 〈[{Qai, Qbj}, Qck]|Qdl〉
= v
(
(δadδbc − δacδbd − β εabcd
)
ǫijǫkl + (ǫikǫjl + ǫjkǫil)δabδcd
)
. (5.24)
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